ABSTRACT Background: Meningitis are multiple aetiology disorders characterized by infectious triggered inflammation of the meningeal serrosa manifesting as an acute systemic illness with variable evolution from cure to death.
meningitis was 36 years old, and that of viral meningitis cases was 20 years old. The acute meningitis incidence in 2011 was 19 .73 cases/100.000 inhabitants. 26 patients (15.76%) of the observed group were diagnosed with bacterial meningitis, and 63 cases (38.18%) with viral meningitis. The most common cause for bacterial meningitis were Gram-positive cocci, and for viral meningitis, the varicella-zoster virus. Conclusions: in 2011, the incidence of acute meningitis in our region has not decreased significantly compared to previous studies. In the case of bacterial meningitis, the etiologic agent was identified in a small proportion, possibly because of antibiotic treatment administered before the admission, also observing an increase in antibiotic resistance of the identified agents.
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most frequent and important infections of the central nervous system, that require emergency diagnosis and treatment. In the preantibiotic era, the prognosis of bacterial meningitis was extremely dire, with more than 90% mortality. The introduction of antibiotics has significantly influenced their evolution, lowering the mortality for some entities to less than 10% [4, 5] .
In the etiology of acute meningitis are involved a number of pathogens (viruses, bacteria, mycobacterium, fungi, protozoa, Chlamydia, Mycoplasma), the latter increasingly affecting the immunodeficient patients in the last decade.
Viral meningitis are the most frequent types in Romania, the most commonly involved organisms being the enteroviruses (Coxsackie, Echo, mumps virus, influenza viruses), their frequency and etiologic profile being influenced by their epidemic evolution [3] .
Bacterial meningitis, although secondary from the point of view of their frequency, distinct themselves by their severity, their etiology being variable depending on the physiological and immunological conditions, and the presence of favorable environmental factors. The most frequently isolated pathogens are Meningococcus, Pneumococcus, Gram-negative bacilli, Mycobacterium tuberculosis, Staphylococcus, Leptospira.
Vaccination strategies have substantially changed the epidemiology of community acquired bacterial meningitidis during the past two decades [12] .
Methods
Offering information regarding the incidence of acute infectious meningitis, of meningeal reactions and meningismus, their current etiology (viral, bacterial), and diagnostic and evaluation limits of prognosis factors and the comparison of the obtained results to the current literature. All data were collected retrospectively from patient's medical records. No other procedures were performed specifically for the purposes of this study.
The objectives of the current research were the evaluation of the incidence, epidemiological and diagnosis aspects of acute meningitis.
To this end we have designed an observational retrospective study, which included 165 consecutively admitted patients with the diagnosis of acute meningitis at the Targu-Mures Infectious Disease Clinic, Romania, throughout 2011. In order to facilitate a better analysis we also established a comparison between confirmed meningitis cases and meningismus or meningeal reaction cases.
For the design of the study we have followed:
• the distribution of cases by etiology, sex, age groups, environment, social status
• the cases' frequency throughout 2011
• a comparison between the confirmed meningitis cases, meningismus and meningeal reaction, from the point of view of symptoms and signs, treatment approach and it's influence on the subsequent evolution by quantifying the average hospital stay in days, the results of laboratory tests (inflammatory reactants corroborated with the cerebrospinal fluid results) and the results of cerebral imagery (CT and/or MRI scans).
The diagnosis of acute meningitis was established based on the symptoms and signs (the presence of the following syndromes: infectious, intracranial hypertension and meningeal) confirmed by the alterations in the cerebrospinal fluid CSF (aspect, pleocytosis, biochemical reactions).
The definite diagnosis was established based on the isolation of the etiologic agent from the CSF by means of:
• cultures (Müller-Hinton, blood-gelose, chocolat, or Löwenstein growth media)
• Gram and Ziehl-Neelsen stains • Latex agglutination tests (for the detection of bacterial antigens)
• blood and CSF serologic tests for bacteria and for the following viruses: enteroviruses, adenoviruses, West Nile virus, herpes simplex virus, mumps virus, influenzae and parainfluenzae viruses, leptospira
• blood cultures using the BactT/Alert system The statistical analysis and the graphical representations were done using Microsoft® Word 2007, and the statistical computations using GraphPad InStat 3.06 software.
This study was approved by the Ethics Committee of the University of Medicine and Pharmacy at Targu Mures, Romania and has been performed in accordance with standards of the Declaration of Helsinki. Written informed consent was obtained from each patient or legal tutor if the patient was a minor.
Results
Of the 165 studied cases, admitted under suspicion of acute meningitis, 89 were confirmed by means of paraclinical tests, 60 patients were discharged after the diagnosis of meningismus was established, 15 patients with meningeal reaction, 1 case was diagnosed with radiculitis.
From the biologically diagnosed meningitis, serologically 26 were bacterial and 63 viral ( Figure  1 ). The incidence of acute meningitis, regardless of their cause, in the study population in 2011 was 19.73 cases/100.000 inhabitants; bacterial meningitis had a cumulated incidence of 6.83 cases/100.000 inhabitants, and viral meningitis of 12.9 cases/100.000 inhabitants.
For the studied interval the most affected age group was that of people between 25 and 34 years of age (7 bacterial meningitis, 9 viral meningitis, 4 meningismus diagnostics and 2 meningeal reactions), but, almost at the same extent we observed cases in the 1 -4 years old, 5 -9 years old, 10 -14 years old and 35 -44 years old age groups. The age groups with the least number of cases were: under 1 year old, 55 -64 years old and 75 -84 years old (Figure 2 ). The average age of purulent meningitis was 36 years old, while the average age of viral meningitis cases was 22 years old. The average age of meningismus cases was 20 years old, and that of patients displaying a meningeal reaction was 37 years old.
The incidence of bacterial meningitis was higher for the male population (21, compared to 5 cases for the female population, resulting in a 4.2:1 ratio of male: female meningitis cases); for the viral meningitis cases the ratio was almost equal (1.06 male: female), for meningismus it was 1.4 male: female, and for the patients exhibiting meningeal reactions, the incidence was higher for the female population, the ratio being 0.6 male: female.
The incidence of viral/bacterial meningitis, but also that of meningismus and meningeal reactions was higher in the rural population, the highest difference being observed for the meningeal reactions (0.15 urban/rural ratio).
The majority of acute viral meningitis cases where observed in school and preschool aged children (a total number of 37 patients).
Depending on the month of the admission, the peaks of incidence were registered simultaneously for viral meningitis, meningeal reaction and meningismus in February, April and the August -October period. Most cases were admitted in September. This phenomenon was not observed for bacterial meningitis, in which case the incidence was relatively constant throughout the year ( Figure 3 ). 
Figure 3 -Relationship between diagnosis and month of admission
The symptoms and signs of the bacterial meningitis cases were dominated by the infectious syndrome (100% of patients), the meningeal irritation syndrome, stiff neck (77% of cases), followed in decreasing order of their frequency by vomiting (65% of cases); the classical signs of meningeal irritation Kernig I and II, and Brudzinsky I and II were encountered in less than half of these patients.
This frequency distribution was observed in an almost identical manner for the viral meningitis and meningeal reaction cases. But, for the meningismus cases vomiting was prominent (53%); stiff neck and the classical clinical signs being observed only in approximately 20% of the cases.
The only clinical sign of meningeal syndrome that is both sensitive and specific at more than 60% in favor of the meningitis was the neck stiffness (p<0.0001, sensibility=67%, specificity=81%, positive predictive value=84%, negative predictive value=62%, with a confidence interval of 95%).
Meanwhile, the Kernig and Brudzinsky signs had a higher specificity for the differential diagnosis of meningitis, but a low sensitivity (p=0.316, sensibility=39%, specificity=78%, positive predictive value=72%, negative predictive value=46%, with a confidence interval of 95%).
The presence of vomiting could not be statistically significant associated with either of the conditions (p>0.4) ( Table I) The average hospital stay was 12.9 days for bacterial meningitis patients, 11 days for viral meningitis patients, 6.7 days for meningismus cases and 7.2 days for meningeal reaction cases.
As for the co infections or co morbidities associated with the meningeal irritation syndrome, the most frequently associated illness with bacterial meningitis was pneumonia (34% of cases). Acute viral angina was most frequently associated with viral meningitis (44%) and meningismus (40%). The majority of acute interstitial pneumonia cases were associated with meningismus (55%). Intracranial hypertension syndrome (IHT) was most frequent in meningismus cases (11% of meningismus cases).
Regarding the etiology of bacterial meningitis, most cases in which the etiological diagnosis was made, were caused by Streptococcus pneumoniae (6 cases with the average age of 46 years old), followed by methicillin-sensitive Staphylococcus aureus (4 cases with the average age of 33 years old), Neisseria meningitidis (3 cases), Haemophilus influenzae, Klebsiella pneumonia (1 case each), Mycobacterium tuberculosis (2 cases) and unsolved etiology (6 cases) (Figure 4 ). In 2011, there has been only one confirmed case of meningococcal meningitis in Targu Mures, based on which, if we can try and estimate the incidence of meningococcal meningitis in the city, it would be of 0.75 cases/100.000 inhabitants.
For the majority of viral meningitis cases we could not identify the causal agent, but for the 12 cases in which the etiologic pathogen was confirmed, they were produced by varicella-zoster virus -VZV (7 cases, with an average age of 37 years old), enteroviruses (Echo4 -4 patients), influenza virus AH1N1 (1 case) ( Figure 5 ). The glucose content of the cerebrospinal fluid exhibited low values (<45 mg/dl) in a small number of cases; most frequently it was seen in patients with bacterial meningitis (26% of the patients).
After the examination of the macroscopic aspect of the cerebrospinal fluid in patients with bacterial meningitis, 9 patients exhibited clear fluid, 3 patients opalescent fluid, 6 patients xanthochromic and/or hemorrhagic fluid, and 3 patients turbid fluid. For the cases of viral meningitis all the CSF samples were clear. For the patients with meningeal reactions the CSF was clear in the majority of cases (5 out of 8 patients).
In the CSF of bacterial meningitis patients the granulocytes were predominant in 12 out of 18 cases, while the lymphocytes were most frequently predominant in viral meningitis cases (24 out of 36), and in those with meningeal reaction (7 out of 7 cases) ( Figure 6 ). Imaging techniques did not reveal any alterations specific to meningitis or encephalitis except in half of the cases at the most (4/9 in bacterial meningitis, 5/16 in viral meningitis, 2/10 patients with meningismus and 3/6 patients with meningeal reactions).
Looking at the result of the imaging investigations (cerebral CT/MRI scans), sinusitis, otitis and angina were associated with most cases of meningeal syndrome (especially in patients with viral meningitis and meningismus), while cerebral edema was more specific to bacterial meningitis; two cases of Pneumococcus meningitis were associated with acute mastoiditis and sphenoid sinusitis.
Discussions
The meningitis' incidence in the urban area of Targu Mures, Romania in 2011 was of 19.73 cases/100.000 inhabitants, the viral meningitis having, as expected, an almost double share (12.9 cases/100.000 inhabitants) compared to the bacterial meningitis' incidence (6.83 cases/100.000 inhabitants).
In Romania, on a national scale there is no a statistic database that can specify the cumulative incidence of meningitis (regardless of the etiology), but it is estimated that there are around 15 cases/100.000 inhabitants. This value would place the meningitis' incidence in our area over the national average of the yearly new cases [3] .
In one region in Italy (the Lazio region, which includes Rome, with a total population of 5.209.633 in 2000), the meningitis' incidence was, for comparison 3.8 cases/100.000 inhabitants [10] .
In England and Wales, in 2009, the bacterial meningitis' incidence was 3.3 cases/100.000 inhabitants, showing a decrease from 2005, when there were 4.16 cases/100.000 inhabitants, and from 1999, when there were 7.4 cases/100.000 inhabitants. This reductive tendency was the result of the decreasing incidence of meningococcal meningitis after the introduction of the type C meningococcal vaccination [15] .
In the United States, the incidence of bacterial meningitis in 2007 was 1.8 cases/100.000 inhabitants, down from the previous years. This decrease is also due to anti-meningococcal immunization [8, 9] .
In sub-Saharan African countries, the very high acute bacterial meningitis' incidence and frequent epidemic outbreaks are mainly due to meningococcus as an etiologic factor, and to several local climate factors that favor the infection, or to better put it increase the general receptivity to the infection [17] .
In medical literature it states that yearly variation of bacterial meningitis' incidence is generated especially by the variations of meningococcal infections' incidence, the rest of the etiological factors being irrelevant in the classic epidemiology of infectious disease, the rest of the infections being more likely produced by super infection (pneumococcus, enterobacteria) or iatrogenic interventions (Pseudomonas aeruginosa, Staphylococcus spp, Acinetobacter baumanii) [6] .
Still, in our region there has been only one case of meningococcal meningitis in 2011 on a non-vaccinated patient, the other 2 confirmed cases coming from the rural area. So, we cannot discuss a source from the epidemiological sense that would determine this high incidence. Therefore, the cause of the increased incidence that we have observed is due to the rest of etiological agents, that produce a constant number of cases, and that depend on the hygiene and sanitary education level and on the quality of medical care.
Regarding the cases of the present study, the age group with the highest number of meningeal syndrome cases (meningitis, meningismus and meningeal reactions) was the one between 25 and 34 years of age, but, almost at the same extent, we have seen cases in the 1 -4 years old, 5 -9 years old, 10 -14 years old and 35 -44 years old age groups.
In the United States, in 2007, the incidence of bacterial meningitis was higher in the 1 -4 years old group and in the elder population over 50 years old [8] .
The same tendency has manifested itself in Great Britain in 2005, where the majority of cases where in the 1 -4 years old age group [15] .
In countries where the anti-meningococcal vaccine is already implemented, we can observe a tendency to concentrate the cases in the 1 -4 years old age group, but especially under 2 years old, an age when the vaccine is not effective [19, 20] .
Before the introduction of the antiHiB vaccine (Haemophilus influenzae type B) in Romania, a large number of bacterial meningitis cases were seen in children under the age of 10, especially in the preschool population. Presently, the number of cases in these age groups has decreased significantly and the incidence has gained a relatively uniform aspect regarding the age groups distribution.
Regarding the cases' distribution by the patients gender, for the bacterial meningitis we can observe a clear dominance of men (80.7%), in the viral meningitis a relatively equal number (51.6%), while the meningeal reactions are more frequently seen in women (60%).
Over 60% of the meningeal syndrome cases came from the rural area, this fact bringing once again into the spotlight the importance of hygiene and sanitary education in the prophylaxis of meningitis.
Most cases of meningitis were seen in pupils (31.6%), thus suggesting the contagious character of this illness in collectivity. The same situation was observed in meningismus where the majority of cases were observed in preschoolers (33.3%), but with a high number of cases in pupils' ranks (25.4%).
The incidence of meningismus was higher in the age group 1 -14 years old, thus suggesting the children's increased predisposition towards this clinical syndrome.
Acute bacterial meningitis had a constant incidence in pupils, employees, unemployed or retired people (5 -6 cases in each category), but have been rarely encountered in preschoolers (2 cases). This tendency confirms the fact that the infection's mechanism is often by super infection or neglection of an already existing infectious source, more than through man to man transmission.
The peak of viral meningitis in 2011 was in August and September (46.6% of cases), a tendency that we have also observed in meningismus cases (26.9% of cases). Bacterial meningitis did not display a certain tendency of accumulation in a certain part of the year, the incidence being relatively constant, with an average of 2 cases/month, most of the cases being registered in April (4 cases).
The increased incidence during the warm period of the year is due to enteroviruses meningitis, this type of viruses having a well-known tendency to produce illness more often this time of the year. The explanation actually lies in the transmission path, which is mainly through the fecal-oral route or through contaminated food or water. This reason lies at the foundation of the simultaneous increase in meningismus cases, which appear mainly after viral enterocolitis [1] .
The small variability of bacterial meningitis cases depending of the time of the year reduces our possibilities of interpreting this phenomenon, especially because of the lower incidence (3, maximum 4 cases in the months with an increased incidence), that refute an eventual transmission of the infection, these cases not being related spatially (endemic source) or temporally.
The average number of hospital stay days has been 13 days for bacterial meningitis, 11.5 days for viral meningitis and 7 days for the cases of meningismus or meningeal reaction. The fact that meningismus and meningeal reaction benefited from a shorter hospital stay points out the fact that the meningeal irritation syndrome lasted for a short period of time, in comparison to meningitis, being dependent to the severity of it's causing illness, and not to the presence of the pathogen and of the subsequent inflammation of the central nervous system.
In a statistic from 2006, in the United States, regarding the number of hospital admissions and the average hospital stay for meningitis cases in total and split for different etiologies, the average hospital stay for meningitis regardless of their cause was 12.8 days, the average hospital stay for bacterial meningitis was 16.6 days, and for viral meningitis was only 4.1 days. These numbers were compared to the average hospital stay in other infectious disease, which was around 5.4 days. From this one can see the seriousness and lengthy evolution of this type of pathology [16] .
Regarding the acute co morbidities, 34.6% of the bacterial meningitis patients also had pneumonia on the course of their hospital stay, but an increased frequency of pneumonia associated to the meningeal syndrome was also seen in patients with meningismus (55%). Most patients with viral meningitis had pharyngitis as an associated illness (44.4%), while the meningeal syndrome was accompanied by intracranial hypertension syndrome in 11.6% of the meningismus patients.
Data from United States (2007) revealed that pneumococcal meningitis had the highest incidence of the bacterial meningitis, followed by the one caused by Streptococcus agalactiae and meningococcus [8, 12] . In Canada in 2001, one can observe an almost identical situation, in which the Pneumococcus meningitis has the highest incidence, followed by streptococcal and staphylococcal meningitis [14] . In countries where anti-Haemophilus influenzae and anti-meningococcal immunization is not introduced, the incidence of Haemophilus and meningococcal meningitis is dominant [11] . Thus, one may say that in our region the causes of bacterial meningitis are almost identical to those seen in countries with a highly developed healthcare and epidemiological surveillance system, even without the mass use of antimeningococcal vaccine.
In the etiology of purulent meningitis there are significant differences between the frequency of causative agents, in relation to age, geographical region and multiannual epidemic variations [18] .
In European countries, in relation to age, one may observe that Gram-negative bacilli frequently cause infection for the extreme ages; meningococcus and pneumococcus are predominant in an almost equal percentage in children and adults, while Haemophilus is usually seen only in children 2 months to 15 years of age [3] .
The meningitis' incidence caused by certain pathogens is different depending on the geographical region. In North America, meningococcus has a low incidence, while Haemophilus meningitis is more frequent than in Europe and Africa in both children and adults [1, 2] . In Romania, Haemophilus influenzae is a causative agent only for children's meningitis.
Depending on the epidemic multiannual variations, one may see in the past 40 years, concurrent with a certain decline in purulent meningitis morbidity, a tendency to an increased incidence of Gram-negative and staphylococci, and a persistency of pneumococcal etiology of meningitis [2, 3] .
For the population studied throughout 2011, most cases of bacterial meningitis, in which the etiological agent was identified were produced by Streptococcus pneumoniae (6 cases), followed by Neisseria meningitidis type B (3 cases) and methicillin-sensitive Staphylococcus aureus (4 cases). Also, there were 2 cases of tuberculosis meningoencephalitis. There were 6 cases in which the causative agent could not be identified, because of either previous treatment, or inability to perform lumbar puncture due to IHT.
In the present study, out of all the cases in which the causal agent has been serologically confirmed (13 out of 63 cases), most were caused by the varicellazoster virus (7 cases) and only 3 by enteroviruses.
The complete blood count CBC did not reveal any specific changes in either of the conditions, bearing a minimal importance in the differential diagnosis of the meningeal syndrome, indicating a single fact: an infectious agent has caused the current illness and the presence of a systemic inflammatory syndrome.
From the biochemical investigations, the C-reactive protein had the lowest sensitivity, with often normal values, even in the case of bacterial meningitis.
The erythrocyte sedimentation rate ESR and the levels of plasmatic fibrinogen had, in turn, constantly high values in the case of bacterial meningitis, but being unspecific in the case of viral meningitis, meningismus, and meningeal reactions.
The qualitative CSF protein content was often positive in bacterial meningitis (81% of cases), but not so sensitive in the case of viral meningitis (65% of cases).
The glucose content of the CSF was not such a sensitive determination in the case of bacterial meningitis as one might expect, being under 45 mg/ dl in only 26% of the samples. Instead, in was under this value in only 3.2% of the viral meningitis cases. The protein content of the CSF was over 200 mg/dl in 76% of the bacterial meningitis cases, and in 93% of the viral meningitis cases.
Depending on the microscopic aspect of the CSF, as expected, the most varied descriptions appear in bacterial meningitis cases, where one may observe: clear liquid (most of the cases), opalescent in 3 cases, xanthochromic and/or hemorrhagic in 6 cases and turbid in 3 cases. From this one may notice the subjective character of the association between bacterial meningitis and the turbid aspect of the CSF obtained through lumbar puncture. An interesting fact was discovered during the description of the CSF in meningeal reactions, where an opalescent aspect was observed in one of the cases and a xanthochromic aspect in two others. The alterations of the CSF aspect in meningeal reactions is in strict connection to the physiopathological mechanism of the causative disorder, which, as it is well known, may also be a cranio-cerebral trauma or an alteration of the homeostasis due to a systemic infection.
As for the cellularity of the CSF, from the cases of bacterial meningitis in which this determination was made, 66% showed pleocytosis consisting of granulocytes, while for viral meningitis, the lymphocytes were dominant in 66% of the cases; in meningeal reactions there was a lymphocytic infiltrate in all 7 cases.
The modifications observed following imagery investigations (cranial CT/MRI scans) were relatively rare in bacterial meningitis and even rarer in viral meningitis. The sensitivity of this investigation in diagnosing meningitis has been 36%, its specificity 80% (resulted by comparison with the meningismus cases), positive predictive value=81%, negative predictive value=33%, but there could not be established a statistically significant association between the result of the imagery and the diagnosis of acute meningitis (p=0.44).
As for the sensitivity of bacterial strains involved in the etiology of meningitis we have observed Penicillin G resistance in the case of Streptococcus pneumoniae (3 patients), Neisseria meningitidis group C (1 patient) and aminopenicillines resistance in the case of Haemophylus influenzae.
This resistance was not at all surprising for us, taking into account the fact that in the other regions of the country and in the neighboring countries the above mentioned germ resistance has been communicated in 40 -50% of the cases.
Conclusions
1. The meningitis' incidence for the urban population of Targu Mures, and the surrounding area is close to the national incidence, but at the same time, much higher than the one in western countries.
2.
The age group where we have seen the highest incidence of the meningeal syndrome was 25 -34 years old, a situation specific to countries in which there is an immunization program against the etiologic agents that cause potentially epidemic bacterial meningitis. 3. Most of the meningitis cases, especially bacterial meningitis, were seen in males, in patients coming from a rural setting, and in pupils and students. 4. The peak of viral meningitis' incidence was in the warm summer months, while bacterial meningitis had a constant incidence throughout the year. 5. The etiology of bacterial meningitis was dominated by Gram-positive bacteria. 6. The lower airways infections (acute pneumonia)
were associated with bacterial meningitis, and lower airways infections with viral meningitis. 7. The global analysis of the clinical and laboratory data of the present study proves that the diagnosis of neuroinfections is still difficult.
